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(57)Abstract: 

PURPOSE: To form a mono-domain of liquid 
crystal arrayed in one direction by changing 
another phase to the uniaxial anisotoropic phase 
of the liquid crystal arrayed in the parallel 
direction with the liquid crystal direction of the 
uniaxial anisotoropic phase under a temperature 
falling condition at a position close to the phase 
interface between the uniaxial anisotoropic 
phase of the liquid crystal and another phase on 
the high temperature side and generating the 
phase change continuously from the interface 
surface to its vertical direction. 
CONSTITUTION: When the temperature of a 
case in which a cell 100 is set up is controlled so 
as to be gradually fallen under a condition applying temperature gradient by regarding a 
part close to a heating element as a high temperature part, a temperature at a position 
close to the side wall 104' of a nucleus generating member 104 is falen lower than a 
phase transition temperature from an isotropic phase to smectic A (SmA) phase and the 
nucleus of the SmA phase is formed at the area. The nucleus of the formed SmA phase 
is a mono-domain orientated in the horizontal direction to the surface 109 of a substrate 
101. When the temperature of the case is fallen further, the mono-domain area of the 
SmA phase expands continuously. When the temperature of the case reaches a 
prescribed temperature, the liquid crystal is transferred to the SmA phase almost in the 
whole area. When the temperature gradient is released, the whole is kept at a uniform 
temperature and the liquid crystal is transferred to a smectic C (SmC) phase. 
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ABSTRACT 

PURPOSE: To form a mono-domain of liquid crystal arrayed in one direction 
by changing another phase to the uniaxial anisotoropic phase of the liquid 
crystal arrayed in the parallel direction with the liquid crystal direction 
of the uniaxial anisotoropic phase under a temperature falling condition at 
a position close to the phase interface between the uniaxial anisotoropic 
phase of the liquid crystal and another phase on the high temperature side 
and generating the phase change continuously from the interface surface to 
its vertical direction. 

CONSTITUTION: When the temperature of a case in which a cell 100 is set up 
is controlled so as to be gradually fallen under a condition applying 
temperature gradient by regarding a part close to a heating element as a 
high temperature part, a temperature at a position close to the side wall 
104 ' of a nucleus generating member 104 is f alen lower than a phase 
transition temperature from an isotropic phase to smectic A (SmA) phase and 
the nucleus of the SmA phase is formed at the area. The nucleus of the 
formed SmA phase is a mono-domain orientated in the horizontal direction to 
the surface 109 of a substrate 101. When the temperature of the case is 
fallen further, the mono-domain area of the SmA phase expands continuously. 
When the temperature of the case reaches a prescribed temperature, the 
liquid crystal is transferred to the SmA phase almost in the whole area. 
When the temperature gradient is released, the whole is kept at a uniform 
temperature and the liquid crystal is transferred to a smectic C (SmC) 
phase . 
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» 1 W tt > ftB*S£&ttA©S*f1^^©*:tf>K:* 

•k a- © * m & to (c flt v> ?t % © r h z> <. 1 i t * 

1 1' tt * In t O. . SnO, $> * V> tt I TO ( Indium- 
Tin ox i d e ) ® © m m & h a z m. w « m t & w 

Sit*:**. T*>]>, * © fU] (c tt A 4* 



SmC* *8Xtt SmH* *S © tt A & A3 ntl^i, 

* «.r u * & 1 3 # tt A # * srfc t -c * * * 

£ ©tt Att* 1 3tt*©#*(C|t:2L*2;faK:# 
(Pjl) i 4*^,U^i. I« 

i i i i i' ± © m m m — © « ii & jb © b£e 
£ ep »d a * * tt A # 1 3 © t> t» at a>w* £ 

* # « * * - > v h ( Pj- ) l 4^t^t«ff 
3fi fa (C fo) < X $ * tt A#* 1 3ttE|6j^f6j*^A 
*ti#"Cft*. tt A # * 1 3 tt . *fl « ^ Jfc # 

J B£^t^JAtt/f?^flS©±T^S^ 

jc ^ d * ^ = a*©<h it =jh * tttftf* itea*Dffi& 

ititt, S£ rcs ilk • 

A-tt> -t©JSt**3te#fcli< C-WAtf l O^T) 
^*t,t;o*T$*o &©£9KttAJi*'K<** 

^^^«IST4ttA^^©e>-a:/0«5t^«i*ft, 



^ttP'tt±rtlft<24)XttTlPJtrC2 4 / ) © 

i'tfc^o^fflt ii. c©i$*-tA>K:. m 2 
a*c^ + jn < -5g©-« tt-J» Jt©^ & © ft * WIF e 

XttE'HEflJI»lfa2 1 i2 1 ' K X 
*h Rfif * - > x>|± k -t^EXtt E' © m ^ 
^K^S Lti|Sj$ 2 4XttTfRl% 2 4' t 

fo.t***-* » J5.D-C.tt A ^ ^ tt* i ©^c 
5£^IM2 3^$,i^tt^2©^3£^gg2 3'©<fi]^ 
1 ^ (C SB [Rl ^ * o 

t © 1 f>*^^m^«:ttA*^<!: Ltffl^i't 
i©*U^tt, 5fcfc4iE^7t#20£&o -t©^i 
tt . Id * SI #«J6taiotiTH. & 2tttt 

A^^©eii^^^«ste*^-t & c <b *> 6 m 

2©X^^r. ^9^.tt^2Ki|CJC ^X^.K^i^i-fhtx 
ffl^E^QJXra-t^ tttA^^tt^ 1 ©?c€^gB 
2 3*CKfiJt4#» C©«IBtt«^tiW«"C4^ 

st^^. x. sartift©«ifE'tai2BJi"&i:. 
ttA^^tt^2©^5£^^2 3'^eerfii u r -t © 
^^©rfij$*«!^*?5^ ^tt^«ff««9t« 
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c ®#mK% 'ti^ h . x * & znfi e a* — s 

W:J>JKi#7**i-tiAa 0 C © J: $ 4.IE*3fiK©** 
i . # IB 3 ft & rwt -fe a t LX 

X 9 K* SmC* ffi X fi SmH* t % + h N & 25 « Hi 

*F ?r <c se fa l * * *y k / -f ^ttoa^-feA-^^ 

ft 3 0 C a > If • *%WO?KfiKlSjftiJffllffi(Ci: 

ffi E! T & i? * 1^ 3 ea C B ) f± . *©A-A'I0?.DBBZ! 
T £ * » l*^ii*-teAl«ftfc*>*i>*<-#-*fctt. 

A 

ft 3 E ttr -tttA-fe^iooff. a ? x.w: r 

7^«4f*M4- W © ft 4£ l o l £ 



ltB«B0-114824(8) 
l o i'fc*^-*(W^*-f>"rW5e©MIHlc4» 

tt « ft . to-^olSt^iffM o L 

7t -fc a « & # L T *• J> * <* & «E 1 0 I © _b 

*CttBtt©»91«ttl 0 2^M4iftP'{WJt 

% m » ) jtfWAHW* f © W 52 * - 

a&iam&i o 2i^gU3fe«»oiS^i5i 102' 
^bttitlM 1 ( ^ ► y # * 'Wit © 

ftl < V - K 1 0 7' T K »J tt*C8«« ti^*^> 

^ hx^-j/traiatsftT^*. 38 ia « ffi 1 0 2 
tt';-no7t, mm % « 1 0 2' wt y - k 107" 
fc-tft-?ft&&«*ft-c* fl.Bnai»*fe©te-*#-t 

ft * ft © 'J - Kl 0 7 <t 1 0 7'©^? KA^J^ it 

tottiftsfi 1 0 1 t i 0 l'fctt. n & if * — 

® ft fi£ 5R > Zl » f fc « * . & ft T ^ * ^ * A . *> a- 
=f — T • 77ft^/*'/^A. • ft * V * A . 7 

v ft * y * A % '/!! a^aft*! f V "=» x jft ft *K 



* ^ IS fk to » ^ !) l^^^T^s — A', rff 1; I $ 
K • j|C y t i M ^ K.- *-! < K « 

y '< ? + f v y j/ , #y xx * * y * - >k * 

- h . iK y ^~^T-b^-/u, y n ft * a * , - 

* y T * K . W^-k^B-Adi, > 

^-C^Sig|^JGKL7fc«5»M(®^^r) * tt «■ A t- 
£ # T ft * . & © £ ft IB tt » KAlSi 0 3 ictt 

w&mfer®mii&Z7ji-t&&mi 0 3 <t 

A t ^ * p 

^ $S £ SB # 1 0 4 tt » M A If y * - a T a a 

- a- „ * y 4 < k • # y t < i k % * y x * 

7" a -f * k . * y ? * v u 9 x % # 1; x ^ y a* % 

^'J *->k* - * y * - a* r -fe * - a- % * y 



a ft * = a % # y Bs « ^ - a» . * y" r $ k . * y 

* v x , -fe a o -■ ^ « !& » / ? ^wi. * y 

sio, xi± Tio, * £ © m m ft * z ic x ^ x 

$ ^ # l * & * iaa©7^h y 

J: * «.* ©re*-c»flt*ft*. X . t © « * *fc w 

# 1 0 4 tt as « 1 0 ixttioi'iR-btf'flt 

X . 55 fl* » I 0 5i LXI±mjLttt*it4'y*S9 
Kftjif I TO ( Indium Tin Oxide 

t©^^^^^^! 0 0f±. % 4S I 0 1 fc 101' 

©f^<B8frC|±^ B^^ 3A-#«JX*±'<? UA-^=7A 

^ISi L?t<F3^^ 1 0 8 <t 1 0 8' # -t tt * it fiti Wt 

-ztix* n s 1 0 2 t 1 0 2' © no k w. e * enju u 

19 3 Ba *c ^ + K>* -fe a 1 0 0 Ko\^X <D UK & 

t*to*m*wi~ t + m jl if a w « in 1 0 2ii«t 

6 2.5 /im <t U7t^^©^^%«l^<b L. 
^Kffil0 2'Wt — ©JRtJfcfifcL. 6 2.5pmX 
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6 2.5 Am (Df^UiPititi^TU. X. 
8 ft ft 1 0 5tt¥^4450.6««* I)?10 0 OA© 
I T O # 88 <h L * ffi ft 11 1 0 3 tt2 ft ft 

A A 

t0^4«fi-t^ l 0 0 tt* flD ft * - * (E*i*r 

l 08HH'tEtLT, C^H?SA/'J 
^ ffl ft ft -.x + 7 ^ - T u - i Lt©f^^ ^ & C 
HJtn. £ © 4& # > ftSB(A)©feffiB:P 

us: * ^ * j& >t k ? aoiehb ^ isi tu. 
& ft & $ # i o 4tt, w A tf s « i o i © ± 
* vmmrnm ( a & ft at i « «*> « © r p 

I Q J I 1 4.5 wt « ) 3.0 0 0 rpm 

i 2 orT3 o^razraftfcfT* ^> T 2 * © & Bl £ 

l^lSU. ^ T . i> SS" u ^ h IS fa ( Shipley 

ttJHO-AZiasa" >'<fcji**--ft*L. ? 
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ft ft " M F 3 I 2"-r^«-f*C:i^J:»7. mit 

* ?5 ft ^ ^frffl^T 

*B %«©w^^hBltBfe*L3t. L & ffi * 
2 0 Ott 6 O^M, 3 5 0 1CT 3 0 ^ (W © Iffl 
fcXjfigffcfcfTft^* PIQdKM «K)0* 

do bambc om&twKt*** K ft » I 0 3 o 
'EiftW(Wafe*c^^-c»3ia<rfflv»-cA*WK:fttw 

* -J* . DOBAMBC #»AntV»iIfl** 

i o o tt . . * a* £ # j& — *m *A 3 *i & I $> 4 flu 

§ DOBAMBC tt * »fi«HT, SmC* ft U ( 
( k - ) 1 o 5 K W flfc flft L • ft 81 »C « » Itt * 



J: T fr < <!: * t -f 58 » * 1 0 B'©tT<fift©* 
# SmA 2? *©C 1 1 etii 

a. # ft bp *» * ft ft «t © jc tt m m * s= c a o s 

. mffi*#*S.eT?T< < !:. * 2f ft «t # 56 

■i n d gi w gg tS i o 4 •' | g ffg J rMfr fo rt* * -T TJ * » * 
tf* T <fe K ft » i o 3 

tOttgTtt, ft ft -fe ^ 1 0 0 © g ^ ;£ fa ( & 

3 HWoc^ifi ) to»*#^- r * i • *a ^ £ 

fol(^3PI(A)OB^rRj)T?, MftiVVl 04^ 

5ft 8ft f* 1 0 5©ajfc*N&#|C©tfC#JS< 
5ftfiffi4gK^»««ii-C^A« 00 A tf * tt.ifS £ 
BB# 1 0 4 Oflftifi 1 0 4 , OS0iftttf|| 120 

2ft t fl 1 4 otitAt iKX * T&tft: 

43 £ »e ft + & . 

. ft > -kA-i o 0fCAfrtt©9&tt4K*f!f<£LA: 

^it-t ^ i oo^x-t-y h ^nr^ i^-^oia 



C B >" K * T . * :** & £ SB # 1 0 4<D«® 
1 O^'OiS^^fr^iSKi^^ffi^ SmA 

»KCi»ui'*tCI « < * * • 

■C SmA t © i * • * 

SB # 1 0 4 © 1W §£ Bu 1 0 4'&D : ill 0 1 © IB 
l 0 9ttroit%«fta**2k¥3ftKRltoS-** 
^ftfr^L-t^a/t*^ ft« BG"i o 4' © fift "C 

Sm A tt&J& m 3 "it & £ ft v * ft » * «» * * 
1 0 l © Op ( 1 0 9 ) *C % rf> M BB 1 0 4' 

©s^#fo*c*F j ffftffi7'J * 5 * a urn a t 

SE 9 X tit A 3 it SmA ft © & tt > Ufl^® 
1 o 4' t & ffi 1 o i © B i o 9 K n U -C 7k T * to 
sernju^^^ k y -r ^ 'fc ft * t u» * . ^^(c^- 
*©iaffifcTtf-c?T< t • litvcJ^GJi^itt^* 

SmA t « E ffi t ©sWIUBftifikfrW-iW^*** 

^©ft^-sfts© smA © ee ?n >j ^ t T fy n ^ ^ 

ft * « ft SmA (C* » « Sft ft * U . t © IS ft © ffi 43 
iETT»Bt«»t4i. SmA ft © * y K > ^ f 
^ 7>s X 0E n KlK^ftfT<« C©d:S. SmAft 
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s mm f±. & * ^ 1 oooftf^AosHA 
©fcepc ) frcH^Tm-^ffiw:^ ^t\n* t 
i^Si L In * & #w*.h:7 0 1C S & 

<!: ft & £ * 1 o sofifltm^ttt, ft a 

tt . ft ft £ # # SmA ^tS K * <fi * o 

& <n -c . % ftt # 1 o sicatL-c^&wa'tist* 
© ffi K tt . ^d2)^-K7 ot;iU> fflfitt 

SmC* *9 49 # * • toit % * * 1 0 5 

4 * t t # * * *s . « « i o 2 i n^^inrti 
^t^^^^kc^ttt. - ft * y K^yH 
* t in * o 

^±iK-<fc«tfi©flerRi^i5fe(c^'r» m « ft x& t± * 
.I3J r a ) fc*tf&B;£fijfrctf:-?£ a # *: 

c®&*m 4 ia c a ) - ( d ) i^^tift^ti. 

■* ft *> . l4l(A)tt. 56 * 1 0 5 * * 

e © # * i£ © $P § 
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& T SmA 4S*^fiK^**S© : &>* fc: j: * p$ ia if3 
5g -C © SmA 48$#©J££i§4£*&^ftK^LT 

B» + • 201(1 SmA 48 ^ # 2 0 2 £ 3$ # 4B ffi 
ft 2 0 3©^^B0*^^U*r^*«5fi»ft(*l 0 5 
#G?l^-t**Q<^ — 48©illi$#J^**©J$rcil* * 

T S £ * * - * #J © X * # ft <n J) * ft A 
-fe ^ l 0 0©^^;£ftfc*lnT*©1 3 *BBD('C** 
^ » E © E T JB # ffi < ft & # . 4a » © 
2 o itt**«JD©#iS-c«:««*88#i'o 4© 

mm® i o 4' Kfctiyfjfcfc&'t' *©asfiB 

ft h o m 4 ® ( A ) T^^«8gl5E©^#<!:**eB 

m * w < b ) tm 4 w < c ) ^^^frc^-t* 

m 4 W ( B ) K^*t*P<* V&U E <D<foftK&W 
2> SmA 4S 2 0 2 tt ♦ »l>^^Si^(n]20 2'$: 
&LX\s>Z>* mmX!)to&2>X!>K* ««iB 104' 



*8^<t?!$a0 1 <!:'*& ) ten. »fi^^ 2 0 2'O 
Kftl *!6] f± Qd 1 0 4' £ ?Ffj t *± ft b r . 

*t#i**s*nT in ( t ntt. 

ffi2 0 1©&#fc*^-C* SmA 4a * £ L T In 
< i « » ffiili^? 2 0 2 H, SmA 48 © & & ^ fa 

Hz . s bK. nn® 2 o i am* ft e % 

$ K fa 3 fa © * $ < # * #J © K > ^ >- #J 
2 0 4 K^tI5*^ft&M X7)JttlSti 0 

- 2? . ^4t»CC)fC^^i^frC. f^ioof 

^K^H-J SmA ffi2 0 2tt. fl! §i ® 1 0 4' <t 4S 
2 0 1^8&¥?7;&fa©iKift# : ? L «&;£fa2 0 2' 

£ ft »> * fitA^^Wt-^Wt^^^r^ — ft * ✓ K > 

>f ^ © SmA 4S 2 0.2 # ^ fiK 3 *l * o 

^14 W ( D ) tt, UilOj«^»*t^A^ii* 

% tt i o s©*$ © r t> z> . mitt™-? 



ifiiT<D@Kt^- ft ^ * z t & r £ * • t © /c tf> * 

SmA « 2 0 2 i*35* 2 0 3 fcO«ffil2 0 1 

Htii®2 o i iffrii i*a-c^-4 

x # fe it * . 

tOZ' 

^t^^nti. «^(cnm«i o 2 - 

& « ^ ^ * 4 . tOi).4S*tt. ffifpl^lC^iE 

«*v^B«4jKK:i*«JS«ifta-f*ici&i© 

i « t> n & • tiiK'W Lttt. E fii DC Si » 7 S . 
— a^-j*©iBK«r-b» ( «*» A * Smc* 4fl J: 
U SmA 4SK — ffiffl<e$>^-ti:. -t©^^^ SmC* 

n a *» * . # b o 
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B$ Km & ± a> i o OCS ffi © SI^t'ifcSB^ikWL 
{£ < *£t<tfcE&ih-f*7t*>©ElJ©SB&#©9S*& 
i?lt^t« 16 US # I 0 5tt. ifcift-bA'l 0 0 © 88 
SB HO di 3 0 1 . 3 0 2£8l^&t 

t k t i> , m & © *n % n bb k * n h m a fiT * « 

EtJti^Tt^p £©«!£«****' 1 0 0© 
IBIlCl9T»tt#l OS, 3 0U3 0 2tR 
ttitifCIl)* SmA ffi © — 4 * -> K > -f * 

tf« » a * it & . 

§1 6 13 * *«Wfc*r*<S<J©*«l0!lfcwLfc 
%©T&£*£8tl0l ©& m *C 16 tfttt 1 0 5' £ 
Ml & 8* T ^ & * %jtt#i0 5'ttft-&-fe*i oo 

^ ft 01 * > & Lt*»*c«!ffl L^»*».flI&*o 

h 7 7 /^Tttfi©KfpiKan^^ i;*»#k:. ss 

Aft # 1 05i*ltitiKU. Br 52 © X © S: 
-VIVK A S * t 4 *JT«B "C * h . t©96 3fc 
^)05'il t ««ioi'©fc1WK:*fittt*fct# 
to&'zj & r t> & . . at © *n * * as v 

cat * it SmC* ft — IB % *ft # 1 0 5' * im lift L -c" 
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KA-kM 0 0 £ ft SmA ft ft & L * -t © 

& smc* *<vifc***t«tf^— 4*^ k * * 
» 7' i-t^i o Old:. fid i& © 16 & <* 

^A*«t»t>LtV»i. t © $6 & f* l l 0 © » 
# <h Lttt, 8fr ft © IS 4 ea r d ) ti^ttwsw 

*C*-*-fl*tt©%©£ + *t*##* UIao 

X k ^SKIfrCTSttt.Hs^l 0 Ott, ffil iB © & 

Aft ft i o 5©tf»:bi>K:J3t3K:^iefcSfctf*& sf* 
©i TOtNt-Cr»Krif»tt Ufeft»#"in 

co«a*a,i o o © « # ^ fa c to m k m & 7? 
po > - © « be * bp ai & t . « « £ n *m o 4 

© ffl « BO 1 0 4' © ifi ft X f? * -frOWfc^WKfltt 

•c a-K # a < * & «t 5 * mat e # w & s * • 

©US* §6 Aft ft J I 1 Uil 0 2 ©im*Ctt. * 

y ^ * k «©%&!&&«[ & > ^ttsid, * © & 



©***Jtffi©ttlcfW* 

ffi l/> i C H 1 1 § a*, m 9 'B tt • -fr © Jt $ * ■* ^ 

* % w m a « * © « ex m 3 
*t -c * * 4 £ * ffi 9 8 ic a* iK A X ? 11 . 

anwm^ * - * **r** ft® i" o - a + 

& 1 0 l t • t © 1 0 l t : « fa 3 ^tE I -5 
3 *t % t^iicx o i t'l oi'OlU KE-i 

•s *t a i Q 3ommoyi-\2iZ&&*i><Dk 

»*fSfe*Ktffl*t^--35©a6«'©±*CW«©'K» 
it 4 » 

t©»fia6^«:flPfi£^^frc:^^-c, gtiiR©$aft 
;tf&T§fea&#i o siJDltetittKX ^ T © K 
45E^##5itT^^» DOBMBC ©^^ffli LXfr 

***taie^eti»»'L^4fciii-v»»«-** 



CD * S K>^f x^^-<--ri 1 3©tR!?tfl5l 1 3' 
frCfa^t««Ui -5b^8*^-<--9*i i 3©^5 

— jjOWmmi 1 3*^|&i£©«!I^® I 0 4' t PI « 
fcft&©&%£8&#fc*>^tttf*T$. ft 
© ^ H m i i 3^ ^ b m & *C SraA © ■ * y K > < y 
^ifiJtS^^* t©^«-1^1 1 3d* fitri£©^% 

£su«-i o 4 tm-ofaK*m*-C7* h y 

t fc#tt *• ■ : 

m I 0B?I~&1 2 W tt *:^^©tt^38^©HA 

mi o si wt • *fw»c^iim^«fifk#^^ i ^t 

<1 ^-w;K ! T^. J< ** *3t * 4 1 ©^ 5« 

Bt»&.- 4 2ttjH*«»ti>K 4 3ttfg-ff 
«ffi»V**imi 1 ® C e ) t ( b ) tt * -tit 
•?*tS*K3*trt:££iaffi4 2 ( s )frCJ?*C>*t& 
«»j&^4^itJy^©^S««g (SttStt*^** 
Smffi) 4 2 ( n )K^A-b*lZ'®%4%'%*&l'* 

m e @ ( c > t c d )t± j tti*KmiRZiitt®-% 

K&4 3 ( e )|C^>Le>it^t8:§l^^<t^^^it 
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* ^ « m ffi 4 3 ( n ) frC£;tkit&«£HI-t4 
^to^o Ml 1 83 C a )-( d ) * T fi * •* 
it^ftfllttjPBSMfc* ««&^Wff*^*>^o 
« • *b@*S^:*-*X5**8#K:WU & & * ffi 8* 
42tt&fc> rca#*<* it& a 4-* 

Htas^on 

3t tf> © « IS BE * - V th, t -f h k * »**'«itfc 
4 2 ( b ) K-ZJL bti2>ft&4B-%tt> % 

i i w ( a ) n&nn<, c esiw ) t,-c 

ttVt.'tttiCttN) t,ttt-Vfc44I3 4 

5? * mfiE r 6 * • **tjy #©*&£«« 

42 (a)"tt 4 Ii 1R( b)K tr-fto < T - * 

KB k * * x & !> > «3HS#ot<&** s 

^5 n^i#ffiffi4 3 ( s ) KJ*jLbtLZ>H&® 
f ttg.i in ( c ) Ktx* ti 2>ta < vtlll. X 
i8*(n^fi^««4 3 ( n > CC A €> it & « 
» « ■* 0t * 1 1K3( d )*C^:S*t&*a<~VT& 

V<V th,<2 V k- V>-V th,>- 2 V 



SUt^jtf^Afcitfct S ©4ilnft(ca]Jm€it&tt 
EkHtKl 2B3K^-f* I 1 2.H ( a ) ~ (d) 
f± . * it * it I l 0»«COHA., B . C * I V 
D £ ELtl^io t4t»^i 2 B i * W > 
. * *0 < > »««it3t*a*±K:**8B*ATtt. 

s it & * xra-^fi«i±*c#fiE^&ffi*B-rtttt 

« t, -C H K- V th f t)iA-&iE - 2 V^fiJJu^ 

it&.«o.-c. fr±&&m&m±Ktex ® 

&#3it*^^^tet±S&2©££#®KKfcfcM 
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